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S TR . 2,332, 520
SR VARIABLE BUFFER :
" Vietor F. Lucht, Washmgton,dl)‘c
Apphcatlon Ma,y 18, 1942, Senal No 443 41 -
' (Cl. 188—94) s

*(Granted under the act of March 3, 1883, as.
© . amended Apul 30, 1928; 370 C. G. 757)

5 Cla.!ms

:The mventlon descrmed herein 'may bé manu- B

- factured and used by or for:the Government for .-
“governmental purposes; wrthout, the payment fo’

me of any royalty thereon.:

. This invention relates: to-a buﬁer assembly .

: pav ticularly for use with'a gun:’
“An- objéct of - this invention 1s to p10v1de a

buffer “which. produces ‘the same equal control- . -
. ling effect on a movable-gun part- 1rrespect1ve of !
‘the- firing ‘position .of the gun;:i.’e.;" the: sa.me;
effect is produced in max1mum elevatlon as 1n._ .

-maximum:depressicn..

Ancther object: of this. 1nvent10n is to prov1de;'
a compact and simple arrangement of parts- in
a_buffer mechanism. and wherein the buffer ef-

" fect produced'is constant irrespective of Whether

the gun is-fired at" maxwmum elevatlon or at

maxm’rum depression.

The specific nature of the 1nvent10n as Well as
other objects and advantages will clearly appear
from a déscription of .a preferred embodiment -
" as shown in. the. accompanylng drawmgs in:

which:
Fig. 1

i (‘011 stroke. -

Pigs. 2, 3, 4, 5 and 6 are =ect1ona1 views ta.ken

substantially on corresponding. lines in Fig. 1.

Fig. 7 is an end: view taken substantmlly mzl

the direction 1—1 of Fig. 1. :
-Fig. 8'i§ a side elevation of valve body 12.:
Fig. 9-is aside elevation of txe valve body 12,

~ taKen on-the side opposrce that shown in the
“precéding figure. ‘ ;

-Fig, 16 is a plan view “of the Valve body 12
g, 11 discloses a section:of a modified struc-

ture which is similar t6 the section shown in Fig.

‘3 put with the piston 13" dlsplaced a small
amount from its end pos1t10n ‘

Fig. 12 is a side elevation view. ofa portlon of
the modified sleeve 20’ shown- in Fig. 11. ‘The
point indicated by A in ‘this figure corresponds

_to ‘the end position of ‘piston :43; said end posi-
“tion correspondmg to the» end posmon of the_

piston as shown in Fig. 3.

discloses - a 10ng1tudmal fragmentaly'
secmon through the center’ of the buffer mecha-. :
ism when the piston: I3 1s at one end of 1ts re- .

20

closmg cylmder 10 carrymg the statlonarﬂy' VT
‘mounted pbuffer 1 and which-contains- therein

- movable piston’13 attachable to a movable gun. Gy
- 'part (not shown) at the upper-end of Fig. 1;and i . "=
5 movable valve body 12 spring biased-and slid~" ="~

ably: mounted in the buffer.{4.. :Sléeve 20-of steel -

“orbronze: and preferably of: steel iscentrally .
.mounted . inreylinder: 0. and: provides-a bearing -
10 surface. for..outer portions: ‘of ‘piston’ head 13c.
- soft antlfrlctlon material. *Piston-13 besidesbe= -
“ing» dlsposed in{skding: relatmnsth to: statmn-'
“ary sleeve 28, shdes over stationary buffer: if. =

The pxston outer portions. f3c are preferably of L

The ‘inclosing™ cylinder 18 is malntamed filled :

5 with oil or other smular fluid from a suitable res- L
~ervoir : (notshown) :
_relative unrestricted  fluid  passage ' to - opposite -
sides: of - plston head 3¢ as the piston 13 moves ™
~inslegve 20,
Flgs 11-and 12 diametrically disposed holes 200" -
in sleeve 20’ cooperate with' solid piston'head 13’ ]

© Piston apertures {3b allow"

Or; in the modification shown in™

in prov1d1ng 5 variable orifice for the flow:of ¢il ;

30

oo
14
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- Iia. “The valve ‘body notch

to opposite:sides of piston head 13¢’; each oneof < ..
the two' diametrically disposed sleeve holes 20b. -

‘are-desigiied 50 as to ‘offer s variable ‘aperture:

of such dimensions whereby ‘the piston head. I3c"“*

. itends to moveat variable speed even though' con- .
_stant forces are applied to the piston'as it' moves.

‘When piston 13- is’stationary ‘or when buffer KN =

‘enters piston hollow portion f3¢ with a relative: -

initial veloc1ty (ina -direction-indicated by the
arrow in Fig. 1) below a- predetermmed value
correspondmg %o the initial velocity at maximum -7
gun elevation; the fluid in" piston hollow portion:

“{3q- has  frée  access to :the  fivid surrounding. -
“buffer 11, due to the fact that a valve body notch
120 is-aligned ‘with buffer port {1e whereby fiid

may flow from: piston hollow portion (3a through - .

- buffer passage 11b, valve body hollow porticn. #2b,. - ; ;

valve body noteh 12&, and through buffer port:
12¢ is- normally .
a.hgned wmh buffer port-11g; asin Fig. 1, dueto -
coil - compression  Spring: 4, which acts between-

."the’ valve body shoulder lzc and adjustable:screw:-: ..

Mg, 13 discloses a fragmentary sectlonal view -

through the center of the buffer mechanism

when the piston 13 is about to come into:cooper--
ating relationship with buffer {1 as the piston &

{3 returns from one of its extreme, positions (not

shown) to the other exireme position shown in-

Fig. 1.
The buffer assembly dlsclosed herein compuses
the following - essentlal elements statlonary m—

" tween valve body 12 and buffer 1.

55

5 {5.. Buffer  shoulder
. -ovement. of .valve body 42.

127 - limits longitudinal™
Vilve body’ notch

{2a "is"so designed’ that when it is in its norma,l g
aligned : position the amount of “oil flow’ there—
through is constant regardless of-the angular po-. -
sition of valve body: 12 with respect'to buffer I4;:
i. ‘e, it is ‘not ‘necessary to provide gmdes be—;

. The fluid: pressure in piston chamber lSa varies:
as a function of the initial velocity 1mparted t
the piston 13 in its motion mdlcated by the arrow,



2

in Fig. 1. And; also the velocity imparted to

piston I3 due to movement of gun part (not

.shown) is a function of the angle of fire of the
firearm, since the gravitational forces on the gun
parts are different at different angles of fire.  Ac-
cordingly, valve body 12 is designed and spring

<

‘biased so as to:provide variable: compensatory .

effects for the variable initial velocities imparted
to piston 13 at the different angles of fire.
example, in applicant’s particular.gun, the initial
relative velocity with which. piston {3 comes into
cooperating position with fixed buffer 11 increases
_with depression angles and decreases with eleva-
tion "angles. Valve body 12:'is normally held in

the open  position by spring 14, the tension of:

which is regulated by screw i5. Buffer port 1id
“allows fluid flow therethrough as valve body 12
moves, The ports and: channels from  piston
chamber 13a to the space surrounding piston: 13
- are such that the valve body 12 remains in fully
“open position when firing at maximum elevation,

and spring or resilient means 14 is tensioned such -

that the valve body 12 is fully clesed when firing
-at maximum depression; when firing at maximum

the inner walls of piston 13 and adjacent loosely
fitting buffer .walls.  ‘For angles of fire between

2,332,520

{1 initially enters the hollow portion of piston 13
in ‘a direction indicated by the arrow in Fig, 1
and as the piston moves in that direction when
in surrounding relationship to buffer fi. When
and as the piston 13 moves in a direction opposite
to that indicated by the arrow in Fig. 1 valve 12
remains open at all angles of fire and relative un-

~restricted fluid ‘flow occurs through buifer port .

For-:

10

{1a, as the buffer {1 separates from surrounding
relationship to piston..13; and, when piston i3
moves out of surrounding relationship to buffer

o - 11, of course, fluid may flow d1rect1y into piston
. hollow portmn I3a

15

20

‘ depression, most -of the: oil - leakage is between 25

maximum elevation and maximum debression the ..
valve body [2closes buffer port Ha 1n propor- )

tional relationship.

Fig. 1 by a screw threadedly mounted cover 8

thereon with rings of fluidtight :packing 23 and.

24 interposed between sleeve shoulder 28« and
adjacéent porticns of the cover 16 and adjacent
end of cylinder [0, respectively. ' Buffer {1 is cen-

30
The cylinder 10 is closed at its bottom end in.

T claim: :

1, In. a-bufler assembly, a cylmdel a buffer
centrally mounted in the cylinder, a piston slid-
able in the cylinder and having a hollow. portion
adapted to receive the buffer, said buffer having
4. passageway. extendmg therethrough in. com-
mumcauon with the piston hollow portion, and a
pressure responsive valve.in the buffer passage-

‘way. intermediate its 'ends and controlling a pas-

sage. of fluid between said: passageway and the
buffer end of thé cylinder.: *

.'2.-In’ a buffer.assembly, a cylinder, a.buffer
centrally mounted in' the cylinder, &’ piston‘slid-
able in-the"cylinder and having a hollow: portion
adapted to receive the buffer, said buffer having

a passageway extending therethrough in commui-

nication’ with - the piston hollow portion; a pres-

“sure responsive valve in the buffer passageway in-

" termediate its -ends-and - controlling .the passage:

trally held on cover 18 by means of nut |1, which :

is .screw threaded on cover 16 so. as to engage
buffer flange. [1f and compress the ring of fluid-
tight packing material -18. The adjusting screw
{5 is screw threadedly mounted on buffer I and
a ‘second nut 19 secrew threadedly -mounted on
the first nut 171 compresses bushing 22 against
packing 21, so as to provide a. fluidtight connec-

tion- between the a,dJustmg screw 15 and buffer:

it.

The upper end:of cy!1nde1 10 shown in Fig. 1.

is closed by-means. (not shown), but in g manner
similar "to that shown above for the lower end

and an. oil breathing:chamber or reservoir (not

shown) is connected 50 as to mamtam cyhnder
{0 full of oil.

It is noted-that the notch l2a in valve body i2
has an opening approximately equal to the diam-

eter of port {la, and that the notch extends the. ;

" full diameter of port {ia so that the valve body
12 closes buffer. port i after the valve body is
moved a distance approximately equal to the di-
ameter of port 1le.  Other possible notch config-

urations might be suggested. to one skilled in the:

art-and may function' equally well,:but the par-
ticular notch configuration as-disclosed by ap-
plicant is his preferred embodiment and does not
require “guide members for preventmg -rotation
of valve body 12.

This’ invention relates primarily- to opela,tmg‘

. forces and means placed in operation when buffer

40

of fluid between ‘the buffer passageway'and the
buffer 'end of the cylinder, and means for vary-:
ing.theé cperable. pressure range of the valve.. .

. 3..In a buffer. assembly, a cylinder, a-buffer
centrally mounted in the cylinder, a piston slid-
able in the cylinder and having a hollow.portion
adapted to receive the buffer, said buffer having
a.passageway éxtending therethrough in commu-
nication with the piston hollow: portion, a cover
for one end of the cylinder, an adjusting screw
centrally mounted on the cover, a valve body slid-
ably: mounted in the buffer passageway interme-

~diate the ends of-said passageway and controlling

a passage of fluid between said passageway. and

"-the buffer end of the cylinder, and resilient means

60

,dlsposed between the adjusting screw and valve

body. o

4. A fluid cylinder, a ﬂuld piston having a hol-
low portion and slidably mounted in the cylinder,
a cover for one end of: the cylinder and having

_an- aperture therethrough, a buffer having a
-flange and extending through the cover aperture

into the piston hollow portion, said buffer hav- -
ing: a longitudinal passage therethrough, a valve

-body slidable in. the-buffer longitudinal passage,

a wnut threaded on the cover and -pressing the

‘huffer flange- against the cover, an adjustment

screw -threaded in the buffer longitudinal pas-
sage, and resilient means between the valve body
and adjustment, screw.

5.-The same as in claim- 4 and ‘a--second-r ut
threaded on the first mentioned nut and. packi
material between the cecond nut and the® adJu t—

“ment screw.

- VICTOR F. LUCHT.




